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ABSTRACT. The main purpose of this paper is to study the asymptotic property of 
the the cubic residues and k-power complement numbers (where k > 2 is a fixed 
integer), and obtain some interesting asymptotic formulas. 


1. INTRODUCTION AND RESULTS 


Let a natural number n = pf -p3? ----p%", then a3(n) = php .. --p®" is called 
a cubic-power residues number, where f; = min(2,a,;),1<i<r; Also let k > 2 is 
a fixed integer, if b,(n) is the smallest integer that makes nb;,(n) a perfect k-power, 
we call b,(n) as a k-power complement number. In problem 64 and 29 of reference 
[1], Professor F. Smarandache asked us to study the properties of the cubic residues 
numbers and k-power complement numbers sequences. By them we can define a 
new number sequences a3(n)b,(n). In this paper, we use the analytic method to 
study the asymptotic properties of this new sequences, and obtain some interesting 
asymptotic formulas. That is, we shall prove the following four Theorems. 


Theorem 1. For any real number z > 1, we have the asymptotic formula 
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Theorem 2. Let y(n) is the Euler function. Then for any real number x > 1, we 
have the asymptotic formula 
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Theorem 3. Let a > 0, a(n) = >> d*. Then for any real number x > 1, we have 
dln 
the asymptotic formula 
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Theorem 4. Let d(n) denotes Dirichlet divisor function. Then for any real number 
xz >i, we have the asymptotic nee 
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where fly) ts a polynomial of y with degree k. and 
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2. PROOF OF THE THEOREMS 
Tn this section, we shall complete the proof of the Theorems. Let 
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From the Euler product formula [2] and the definition of a3(n) and by (n) we have 
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where o > k +1 is the real part of s. So by Perron formula [3] 
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where N is the nearest integer to g, ||x|| = |x — N}. Taking so = 0,b6=k +2, 
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where 
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we move the integral line from s =k+2+iTtos=k as i +77. This time, the 
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have a simple pole point at s = k +1 with residue etey Rk +1). So we have 


1 Lo a C(s — k)x? R(s)ds 
2am \ Seoo—ir k+24iT k+iir k+i-ir J C(2(s — k))s 


K+1 


f(s) = R(s) 


~ (k+ De) 


We can easy get the estimate 


1 peed tit k+-2-iT pin 
ant \ Japoser k+$—ir aa — k))s 


2 f ((o-k+iT) 
k+3 


¢(2(0 —k +7T)) 
es k+4-iT ¢(s ~ k)x* 
ami ae C(2(e= kya M8 


R(k +1). 


“| ao ea ws ghtt. 


R(s)= 


and 


C(1/2 + it) o* 


dt k+5 +e 
Cheadle 


«f" 
“0 


Note that ¢(2) = x, from the above we have 
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This completes the proof of Theorem 1. 
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From the Euler product formula [2] and the definition of y(n), 7(n) and d(n), we 
also have 
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if k > 3. 

By Perron formula [3] and the method of proving Theorem 1, we can obtain 
the other results. Generally we can use the same method to study the asymptotic 
properties of the number sequences an(n)by(n) (where m,k > 2 are fixed integers), 
and obtain some interesting asymptotic formulas. 
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